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A set of code sequences i s  s a i d  t o  be a conplenentary code sequence s e t  i f  
t h e  sum of the  ape r iod ic  au tocor re l a t ion  funct ions  f o r  the sequences i s  zero 
everywhere except a t  the o r ig in .  This  note  d iscusses  a s i n p l e  cons t ruc t ion  f o r  
s e t s  of conplauentary code sequences. Suppose we have a l i n e a r  feedback s h i f t  
r e g i s t e r  whose feedback polynomial i s  i r r e d u c i b l e  (PETERSOH and WELDON, 1972). 
For exanple. a c q r d i n q  t o  the  t ab le s  i n  (PETERS014 and WELDON, 1972, Appendix C), 
t he  polynomial x + x + 1 i s  i r r e d u c i b l e  and corresponds t o  the l i n e a r  
feedback s h i f t  r e g i s t e r  shown below (SARVATE and PURSLEY, 1980). 
A feedback s h i f t  r e g i s t e r  with n s tages  produces 2" d i f f e r e n t  sequenTes 
corresponding t o  the  2" i n i t i a l  loadicgs. The length (or per iod)  of the se- 
quences i s  N where M = 2n-1 if the  feedback polynomial i s  pr imi t ive .  and H i s  
a proper d iv i so r  of 2"-1 i f  the polynomial i s  nonprimitive (PETERSON and 
WELDON, 1972). For example. i f  we choose a pr imi t ive  polynomial of degree 6 ,  
- we can g e t  64 sequences of length 63. while i f  we choose a n ~ n p r i m i t i v e ~ p o l y -  
nomial of degree 6 ,  w e  can g e t  64 sequences of length 21 o r  9. These 2 se- 
- 
- -- - -  4 quences form a complenentary code sequence se t .  For e - m p l e .  the  8 sequences 
of length 7 generated by the  s h i f t  r e g i s t e r  shown above form a complanentary 
-- 
code sequence se t .  The sequences a r e  a s  follows: 
I t  w i l l  be noted t h a t  the al l-zeroes sequence i s  always one of the se- 
quences obtained thus. Since t h i s  may not be convenient f o r  sorile app l i ca t ions ,  
we cons ider  the  following modification.  Choose an a r b i t r a r y  b inary  sequence of 
length N and add i t  t o  a l l  the sequences obtained from the s h i f t  r e g i s t e r .  
Here, add i t ion  means bit-by-bit EXCLUSIVE OR add i t ion  of sequences. The re- 
s u l t i n g  s e t  of sequences i s  s t i l l  a conplanentary code sequence se t .  For 
example, i f  we choose the  sequence 0011010 and add i t  t o  the  sequences above. 
we ob ta in  the  s e t  of sequences shown: 
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The aper iodic  autocorre la  t ion  function f o r  a binary sequence i s  computed 
by f i r s t  converting the  sequence from the alphabet ( 0 , l )  to  the alphabet (+I,-1) 
and then using the formula 
The r e s u l t s  of such conputations fo r  the 8 sequences a re  as shown below. 
It i s  c lea r  t h a t  these sequences do indeed form a complementary code sequence 
. s e t .  
I n  general ,  we can construct  qN-* d i f f e r e n t  complanentary code sequence 
s e t s  from a given s h i f t  r e g i s t e r .  Some of these  may be more su i t ab le  f o r  ap- 
p l i ca t ions  than others.  The construction given i n  t h i s  note can be generalized 
t o  produce polyphase sequences also.  De ta i l s  a re  given i n  (SAWATE, 1983). 
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